Introduction
The poultry industry is one of the largest and fastest growing agro based industries in the world. This can be attributed to an increasing demand for poultry meat and egg products [1] . More than 50 billion chickens are raised annually as a source of food for both their meat and eggs. Chicken raised for eggs are usually called layers while chickens raised for meat are often called broilers [2] . A complete and balanced diet is necessary for the human health and vitality. Poultry meat is considered as a source of animal protein with high biological amino acids, many vitamins and minerals which are required for human nutrition beside its relative low price compared with red meat [3] [4] .
Trace minerals have a very important role to play in the mechanism of nutrient circulation in the animal organs. The development of modern technology and the rapid industrialization are among the foremost factors of environmental pollution. Heavy metal pollution is posing a serious problem in Nigeria, threatening the animal and human health and quality of the environment [5] .
The heavy metals of great concern are cadmium lead, mercury and arsenic which are usually associated with harmful effects in man and animals [5] [6] . Many heavy metals accumulate in one or more body organs with differing half-lives [7] . Food contamination with heavy metals is a serious threat because of their toxicity, bioaccumulation and bio-magnification in the food chain [8] .
The main sources of metals in chicken meat arise from contamination of poultry feeds, drinking water and processing [9] . Toxic effects of the heavy metals to the chickens include feed refusal, loss of weight, low digestibility, organ failure and death while in higher animals it include, kidney and liver damage, anemia, alteration of central nervous system and cancer [10] .
Demirezen et al. [8] revealed that the primary site of the accumulation of the heavy metals is the liver and the kidney. The study was conducted to estimate the levels of eight heavy metals in the internal organs of chickens raised within Awka metropolis and its environs.
Materials and Methods
Sample Collection: 65 live chicken samples (broilers, layers and local cockerel) were obtained from various farms within Awka metropolis and its environs. 260 meat samples comprising the liver, kidney, gizzard and muscle of the chickens were wrapped in polyethene bags and transported to the laboratory for analysis.
Sample Preparation: 2 g of each dried meat sample was weighed into a 100 ml polythene bottle. 10 ml of the digestion mixture (3:2 65% HNO 3 and 70% HClO 4 ) were added. The bottles were tightly closed and the contents were gently swirled and allowed to stand overnight. The samples were heated for 3 hours in a water bath adjusted to 70˚C with occasional swirling at 3 mins interval to ensure complete digestion of the samples. Finally, the digest was allowed to cool and then transferred into a 20 ml standard flask. The solutions were transferred into acid leached poly-ethlene bottles and kept at room temperature until analysis with AAS.
Spectroscopic Analysis: The sample solutions were subsequently analyzed for heavy metal contents on wet weight basis using flame atomic absorption spectrometer. Measurements were made using the hollow cathode lamps for Pb, As, Cd, Cr, Hg, Ni, V and Cu at the proper wave length and other AAS conditions were employed in the determinations.
Quality Assurance: Appropriate quality assurance procedures and precautions were carried out to ensure reliability of the results. Samples were generally carefully handled to avoid contamination. Glassware was properly cleansed and the reagents were of analytical grade.
Reagents blank determinations were used to correct the instrument readings. A recovering study of the analytical procedure was carried out by spiking the kidney samples with 1 ppm (Pb, As, Cd, Cr) and 2 ppm (Hg, Ni, V, Cu). Triplicate analysis of the spiked samples and blank were carried through the digestion reaction. Average recoveries obtained were 99.73 ± 2.177, 103.1 ± 7.87, 100.17 ± 2.02, 100.0 ± 2.95, 93.83 ± 11.25, 99.13 ± 0.808, 95.4 ± 5.803 and 99.7 ± 7.39 for Pb, As, Cd, Cr, Hg, Ni, V and Cu respectively.
Result and Discussion
The methodology used for the analysis was validated by the good triplicate recoveries obtained in Table 1 .
The chicken types with different superscripts in the studied chicken parts have significantly different concentrations of heavy metals in the parts along the same column. Table 2 showed that the range of the mean concentrations of the heavy metals in the internal organs of the layer chickens in mg/g were Pb; (0.046 -0458), As; (0. For the three chicken type analyzed, the heavy metal accumulation in their internal organs decreased as follows; local chicken cockerel > layer chicken > broiler chicken. The reason for these observations were confirmed by Neisham et al. [11] who noted that free range local chickens usually harbor the greatest pollutants in their body system as they have no oral discrimination hence pick whatever they find edible in the environment. Layer chickens harbored higher heavy metals loads than broiler chickens probably because of age difference of chickens and length of exposure to metals through their feeds etc.
In all the three chicken types, Pb, Cd, Hg and As were of the highest concentrations compared to other studied 
